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---------------------------------------------------------------------------------------------------------------------------------------------------------------

DISCLAIMER – This project involves 110VAC power and basic machining , woodworking, and soldering skills – If you have never worked with electricity or electrical tools before, DO NOT even attempt this project. I am not responsible for any damage that you may do to yourself or anything else while you are attempting this project. This article is advisory in nature only, and is intended for

people with advanced skills only.

If you have any questions or problems with this project, you may contact me at ohmwiz@yahoo.com.

---------------------------------------------------------------------------------------------------------------------------------
Many fine preWWII pinball machines are enjoyed by their owners today, but never play the way their builders intended, because it is difficult to power these games with modern batteries. The large #6 1 ½ volt battery was basically the only way to power games made before 1936 or so. Ray-O-Vac makes a #6 battery in their ‘Industrial’ line, but at $14.95 each retail, powering games can be rather expensive. I believe that I have discovered a much better solution – a AC powered supply using a transformer from a 

Schumacher ‘Electromite type’ steel cased switchable 6 or 12 volt auto battery charger.


This method has many advantages – the ‘Electromite’ charger has been made for over 30 years, so they can be bought cheaply from garage or estate sales if you don’t have one already.  They are also very well built, and are designed to be plugged in constantly to keep auto batteries charged up. They also have a 6 amp thermal circuit breaker already added. You can also wire this circuit so it outputs either 6 or 12 volts DC, depending on your game’s need.


To decide if your game requires either 6 or 12 volts from this power supply, just look in your pinball’s ‘battery box’, and count the number of #6 batteries that you would need to power the game normally. Multiply this number by 1.5 to get the voltage necessary to power your game. For example, if your game was designed for 4 or less #6 batteries, use the 6 volt connection. If your game requires 5 or more batteries, or is a payout machine, then use the 12 volt connection. 

If you have any questions on how to build this power supply, you can always refer to the schematic (electrical) diagram and color pictures of the finished unit that I have included with this file, or you can email me at ohmwiz@yahoo.com.


To build this power supply, you will need the following:

1 piece of ½” thick plywood cut to fit in the bottom of your pinball’s battery box 

1 120 volt AC neon lamp pilot light (from Radio Shack?)

1 Schumacher 6 amp switchable 6 or 12 volts DC auto battery charger

2 8 terminal solderable terminal strips (from Radio Shack?)

2 10A (or larger) 200 PIV power diodes (from Radio Shack?)

About 10 feet of zip cord (with a polarized plug attached)

1 AC plug, if you don’t have one on the zip cord already

Sharpie marker, black preferred

4 #8 x ½” round head wood screws (to secure transformer)

4 #6 x ½” round head wood screws (to bolt down terminal strips)

Hand electric drill with ¼” drill bit

Soldering iron, 60/40 rosin core solder and soldering heat sinks or needlenose pliers

VOM or DMM multimeter and probes

Variac, 3 amps or larger (to test the supply when it’s done)


First, study the schematic diagrams that I have provided. Notice that this battery charger selects its charging voltage by switching the transformer’s primary (110 VAC)

connection instead of switching the secondary connection like more ‘normal’ battery chargers. This is because this way the power output stays at 6 amps under a load whether the charger is set at 6 or 12 volts. This charger is a FULL WAVE CENTER TAPPED unit, requiring only 2 power diodes to rectify the AC from the transformer into the DC we need for our games.


Now, let’s build the power supply!

Cut the AC line cord and the charger output cords off of the unit – we will discard these because they may be a safety hazard if they are dried out or brittle. Set the voltage selector switch to 12 volts, and unscrew the screws to open the case.

Open the battery charger, and there are 3 wires on the voltage selector switch – a black one in the middle of the switch that was part of the AC line cord, and two yellow ones, one either side of the black one. Look at the selector switch, and mark the wire to the ‘12 volts’ selector switch position with your Sharpie so you can tell the two wires apart. Remove the 3 wires from the selector switch, and cut off any terminals from the wire ends only, as you will be soldering these wires when you construct this supply. 

Now look at the ‘output side’ of the transformer – you will find a big plate riveted to the back panel of the charger, with 2 green wires going from the transformer to the plate assembly. This is the rectifier diode assembly, which changes the AC from the transformer to the DC to charge the auto battery. A wire comes from the center of the plate assembly to the 10 amp ammeter on the front panel. This is the positive (+) DC wire that eventually goes to your auto battery. You will need to save this wire for reuse in this project if it is undamaged. A green and red dashed wire comes from inside the transformer to what looks like a midget Christmas tree bulb on the side of the transformer. This is the 6 amp thermal circuit breaker. A black wire comes from the other side of the circuit breaker – this is the negative (-) DC wire that also goes to your auto battery. Remove the green wires from the diode assembly by unplugging the terminals, and cut off the terminals from the wires. Find the black wire from the circuit breaker to the output of the charger, and unplug the black wire from the transformer at the circuit breaker.

Next, drill out the rivets holding the transformer in the charger shell with the ¼” drill, and remove the transformer from the battery charger shell. Discard the rest of the battery charger’s parts, as the transformer and circuit breaker is the only part we will need. You can save the ammeter for another project, if it still works.

Now, put the transformer on the piece of plywood that you have cut previously to fit in your pinball’s battery box. Place the transformer in the middle of the plywood, with the wires facing the ‘long’ sides of the plywood piece, and screw down the transformer to the plywood with the #8 wood screws. Next, place the terminal strips on the plywood, one each per long side, and center them on the long side. Screw these down to the plywood with the #6 wood screws. We will number these terminals on each strip from 1 to 8, left to right. #1 and #8 terminals are the ones that have the screws in them holding the strips to the plywood.


Now, find the empty terminal on the transformer that the circuit breaker is mounted to. This terminal formerly had a wire on it going to the black negative (-) output in the battery charger. Take the wire that was connected from the center of the battery charger’s diode plate to the front panel ammeter (amp meter), trim off the terminals from both ends of the wire, and solder one end of the wire to the empty ‘circuit breaker’ terminal on the transformer. Solder the other end of the wire to the #1 terminal on the strip closest to the green (output) wires on the transformer. This will be the ‘output’ terminal strip, and the other one will be the ‘input’ terminal strip.

The rectifier diodes that we will be using are marked for polarity as follows –

the anode (positive) end of the diode is unmarked, and the cathode (negative) end of 

the diode has a stripe or a dot on it. Polarity is very important – if these diodes are installed backwards, the unit will not function and the unit may short out. Take out the power diodes, and bend the leads here 90 degrees so the diode looks like a big ‘U’ shape. Do this to both diodes. Place the diodes on the terminal strip so the wire leads on the cathode (-) banded ends of the diodes both go into terminal #4 on the ‘output’ terminal strip, and solder the diodes to the terminal. The anode (plain) end of one of the diodes goes into #2 terminal on the output strip, and the anode of the other diode goes into the #7 terminal of the output strip. There are still two green wires remaining on the ‘output end’ of the transformer – solder one of these wires to the #2 diode terminal, and the other green wire to the #7 diode terminal. Mark the #4 terminal on the output strip with a ‘+’ (positive) mark – this terminal goes to the positive wire to the game. Mark the #1terminal on the output terminal strip with a ‘-‘ (negative) mark – this terminal goes to the negative (ground) wire in the game. Refer to the pictures that I have supplied for reference purposes – in my supply, the (-) wire to the terminal strip is a light green wire.


Now, we will work on the primary (AC) side of the supply.

We have two yellow wires from the power transformer, one plain yellow from the ‘6 volts’ side of the battery charger’s original voltage selector switch, and one with a Sharpie mark on it that was once connected to the ‘12 volts’ side of the switch. Solder the

plain yellow (6 volts) wire to the #3 terminal on the input terminal strip, and the ‘marked’ (12 volts) wire to the #4 terminal on the same strip. There will be one wire left on this side of the transformer, and this wire goes to #8 terminal of the terminal strip.


If your game requires only 6 volts from the power supply, solder the ‘ribbed’ wire of your line cord to the #3 terminal of the input terminal strip, and the other ‘plain’ wire to the #8 terminal of the input strip. If you want to use the 12 volt output of the supply, then solder the ribbed wire on the line cord to the #4 terminal of the input terminal strip, and the plain wire of the line cord to the #8 terminal of the terminal strip. Whether you use the 6 or 12 volt function of the supply, leave the unused transformer input terminal unconnected. DO NOT jumper together the #3 and #4 terminals of the input terminal strip, and also do not connect the line cord to the #3 and #4 terminals together. Either use the #3 or #4 terminals of the input terminal strip, never both. If you wish to use the optional neon lamp pilot light, solder the white wire from the pilot light to the #8 terminal of the input terminal strip, and the black wire of the pilot lamp to the input terminal that you have also wired the ‘ribbed’ zip cord wire to.


The power supply should now be completed. To test the unit, hook your VOM or DMM to the power supply  like this: red ‘+’ probe from the VOM to the #4 terminal on the output (DC) terminal strip, and the black ‘-‘ probe from the VOM to the #1 terminal of the same strip. Turn on the meter, set the meter to measure less than 50 volts DC, plug the unit into your Variac, turn the Variac on, set it to the lowest voltage, and turn up the Variac slowly while watching the display on the meter. If you smell any burning, or hear or see any arcing, sparks or smoke, turn off the Variac immediately and check your wiring. Whatever meter type you use, the DC volts indication on the meter should slowly increase as you turn up the Variac’s control knob, stopping at the voltage that you have connected on the supply – if you have the AC line cord connected to the ‘6 volts’ terminal on the supply, the meter should read slightly more than 6 volts. If you have the optional neon bulb pilot light connected to the AC input of the power supply, this light should be also lit. If everything checks out OK, the power supply is finished and you can now mount it in your machine.

To mount the power supply in your machine, unplug the power supply, disconnect the line (zip) cord from the power supply, drill a ¼” hole in the corner of  the bottom plate (floor) of your game, and feed the zip cord up through the ¼” hole that you just drilled. Reconnect the line cord to the power supply the way that you had it when you tested the supply, and solder the fused positive (+) battery wire from the game to the #4 terminal on the output terminal strip. Solder the negative (-) battery wire from the game to the #1 terminal of the output terminal strip. Place the power supply in the game’s battery box, plug the power supply into the Variac again, and retest the supply. If everything is still OK, the electrical parts of your game should now work.

If you wish to modify this power supply further, you can add a 2 amp fuse and fuseholder to the AC side of the power supply, or add a cord-mounted AC power switch to the supply’s power cord. If you do this, I suggest that you use the 6 Amps at 250 VAC switch. (This is the ‘big oval’ model)

I hope you enjoy this project, and I hope that this adds many years of enjoyment to an already fun game.

Thank you,

Ken

Moderator

Prewar Pinball Yahoo! Group

10/4/2004

Below you will find pictures and a schematic diagram of the completed power supply for your future reference.
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